Summary
In adult vertebrate skeletal muscle acetylcholine receptors are localized to the neuromuscular junction. Upon denervation, this distribution changes, with new receptors appearing in extrajunctional regions of the muscle fiber. The location of acetylcholine receptors in innervated or denervated muscle may result, in part, from the distribution of their RNAs. This was tested by assaying for receptor RNAs in junctional and extrajunctional regions of innervated and denervated rat soleus muscle using in situ hybridization and RNAase protection assays. These experiments showed a, b, and S subunit RNAs concentrated beneath the endplates of innervated muscle fibers. Following denervation, there was an unequal distribution of receptor RNAs along the muscle fiber, with highest levels occurring in extrajunctional regions near the endplate. These data are consistent with a nonuniform pattern of gene expression in adult skeletal muscle fibers. (Mishina et al., 1986; Gu and Hall, 1988) . In addition to this subunit switch, the distribution of the receptor along the muscle fibers surface changes dramatically during synaptogenesis (Bevan and Steinbach, 1977; Frank and Fischbach, 1979; Anderson et al., 1977) . In adult skeletal muscle the nAChR is found almost exclusively under the nerve terminal (Fertuck and Salpeter, 1974) . However, either prior to muscle innervation or after denervation of adult skeletal muscle, the receptor is found throughout the muscle fiber surface (Bevan and Steinbach, 1977; Fambrough, 1974 , 1977; Ziskind-Conhaim et al., 1984; Role et al., 1985) . The mechanism by which receptors move to the endplate is not clear, but likely involves interaction with cytoskeletal, membrane, and basal lamina components (Fallon et al., 1985; Burden et al., 1983; Froehner, 1986 Figure  I ). In the denervated lane of Figure  1 however, see Figure  5 ). As a control we used a random Gel profile showing levels of a subunit RNA in junctional versus extrajunctional thirds of denervated rat soleus mucle. Rat lower hindlimb muscles were denervated for 2 and 4 days. Soleus muscles were then dissected out and divided into junctional (I) and extrajunctional (EJ) thirds. Ten micrograms of RNA isolated from these muscle thirds, was hybridized with a 32P-labeled a subunit RNA probe (see Experimental Procedures). As a control CC), a probe was made from a clone, isolated from the rat muscle cDNA library, that represented an RNA not regulated by muscle denervation. Followrng hybridization, RNAase A was added, and protected duplexes were fractionated on a denaturing acrylamide gel. The dried gel was exposed to X-ray film overnight at -80°C with an intensifying screen.
Introduction
the neuromuscular junction in innervated rat soleus muscle ( Figure  2 ). We were unable to detect any y subunit RNA in these muscles. This is expected, since there is a subunit switch during development by which the y subunit, expressed early in development, is replaced by the E subunit. Since we do not have a probe for the E subunit RNA, we were not able to study its distribution.
The mechanism by which nAChR a, fi, and 6 subunit et al., 1979; Goldman et al., 1985) . Poly(A)+ RNA was selected for by chromatography over an olrgofdT)k-rllulose column (Aviv and Leder, 1972 
